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(57) Abstract: A process for fabricating a 
semiconductor device having a first wiring 
pattern extending in the longitudinal direction, 
and a second wiring pattern having the 
same shape as the first wiring pattern and 
extending in the direction (lateral direction) 
perpendicular to the longitudinal direction. 
The process comprises a step for performing 
exposure according to a mask pattern 
including a mask pattern (16) for forming a 
first wiring pattern and a mask pattern (17) 
for forming a second wiring pattern using 
linear polarization illumination, and a step 
for forming first and second wiring patterns 
having shapes corresponding to the mask 
patterns (16, 17) after the exposure wherein 
the shapes of the mask patterns (16, 17) for 
forming first and second wiring patterns are 
different from each other. 
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w m m 

[0001] *mWte. ¥m<£mm<DWmj?8k&£Xf^X?'<*—l<'7 s — *(mask pattern 

[0002] ¥mi£Mffim&mm<vWkmz.*$^x^ wm^—>^m^^±^m^ 

[0003] aE^fs f/M^^illift, &£Tfiv*'UXWlftm&fa±<nEmz.J&ttl£#>* '* 
*—^<DfflR1k&mibbtlX^Z> 0 Z.'DXtt^&T. *5te3£*<£>B8P#(NA:N 
umerical Aperture) &±tfXMM&&fy±£&ZZb&ft&i!>*bftt£t>tlX\t ^ 

o 

[0004] xm^}^NA^±^^mtvx, mmtmttizmytjfmhmiz 
t$, &i£i-z>i¥&m L XifciKmM£tix^z>o 
ytmm^^xh$Ym£frx^z> 0 ^(Dx^mmmam^mytrnm^^xn, 

[0006] — /^->-<Dj^^|6j^ofc«3fc3fe (WT> Sfi3fc3ti:#i"«»^* s *>5 
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:^¥6-275493-*§-<&# 
ftWfXm : #Hf! ¥5-90 1 28-^&$R 
#fFST^3 : #^^6-140306-^^ 

0^xm:"mmm^m\ [online], [2004^2^190^1, 

4^/$*— ^yh<URL:http://www. nikon. co. jp/main/jpn/ profile/ te 
chnology/ immersion/ > 

[0007] U6>U£^ JilEcoi^^^^m^M^^^^V^T^. WT©i5^^i 
[0008] _h^Ufc^*5«9, itftft^fil^ft^oT, ^i&^S^-^^Vh^h/^ 

[0009] r*-U£*fU 2{C*3V^-C«. — ^fa^O^E^i-S^-^^U^ 

[0010] *mwi-±. ±m<D£?temm\z.ffifrx?j:£titdb<Dxm. #&m<» @ 
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coon] *&wK&z>¥mfcmm<nmmjjmte. mi^^tE-r^u<^-^t. mm 

(d mmm i tm2^->^m-r iMtzm*-. w, i tm2-^^^-^<Dnm 
[ooi2] *&miz.mz>-?x?s<#— i/f—zfttftfjm^ mmu^t^m^^^±iz 

[0013] *mwfc£ti&. mm^x^^±iz.nm^ri^<^—>-(D^^^-^:^ 

[0014] *mW<?>-t*B&£Xfm<D @ tfk ^B^r^Jz/m, ^#(Dig®^M5gL-C 
[0015] [Bll]^PjO^(7)^l iC«^#:^®(D«^(D|i!£^^bfc_tffillI-efc5 

o 

[[32]|g 1 iZ.^-T^mi^BM(D^])^yY (memorymat) g&^tt^*— ^WX 
[|ll3A]^P^O^Jg<^^l ^?>^#:^^*3ft^iaiHlS&^y-MHim 

[gi3B]^0^<Diiife(D^i^^^^^®i-^{t^iaieii^iaJcDy-hiH^ 

[H4B] EI 3B^-riEi&^— >-5r^i-^/cfc <D-?rx?/*#— V«r^Ufc_hiB 
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/&-r5fc&<^*^*— ^^b/c_bffilHT^«9, ^iRj^^ria^^— 
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[EI10B]*— ;W<?~- ^%Mf$.1r5tctb<D-?X?s<?— ^^\Jt±MmX^^ 
[El 12B]H l lBtc^t^^^— >-&JB v vrfrfc^'V— ^W^^-f-h 
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[018]— ^^^gB^^->-?f^xm^^it^.miX@^bfclEIT^-5o 

[iH2i]— $tmtemm/<?— «ig©7n- &^i,tcmx&z>o 

[0016] 1 %U.2, ?7~,3 79-fT-jV^X % 4 «3fe«,5 6 
^—^.7 :7*W;^\8 *t«&U>'X, 9 !?x/\10 ^y-ryMBJ, 11 
SSIfP, 12 §l#fflU&gB. 13 V, 14, 15 BBIM*— 

16, 17 -v*.?/**— V, 18 -*W*9— V(^f^jEtf), 19, 20 -v^/^— 
^,21 -r^^— ^(^tfe*|jE«tr),22 WEfcfrfaK 23 />^yK 

(«tfrl*lh24 ^*-Vttfcfrft),25 />^^K(H£^IrD.26, 26A 3^° 
*->\ 27 >\ 28 ^/^-^(^[p]), 29 ^(Ifcfrfth 

30 ^^-V(«^),31 «|b^-^(^[p]),32, 40 ^h-^-f 
— /Wh'SR, 33, 34 maU, 41, 42 HBpSB, 43 W**K 44, 45 /K 46 
Ml#lte^^>\ 50 51, 51A, 52, 52A Ui?XW<?—>. 101, 102 

ISJffv-V?— >\ 103, 104 >\ 105, 106 ;>HV$&. 107, 108 UStiJ 

Uft, 109, 110 sO-r-kV^&m&O. Ill, 112 -fey^ffid&flSK 113, 114 
^ 113A, 114A 3— > ^gfl, 115A, 115B ;*4V8l^ 116A, 116B 
HSWUfB, 117A H7B -O^-try^, 118A, 118B 120 

121 a&gui. 121A 122 mnm. 122A se^^-^. 123 

m, 123A UitxW**—!'* 
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[0017] &rn-. *mwizm^<¥mitmm<vm&xm&£xf^*?/<?—^-?ftf& 

jfm<7>miM<Dj&mz'D^x, mifabm2izm^^xm.m~?-z>o 
[ooi8] mmmmi) 

[ooi9] *mm<Di&nK&z¥mfcmmi^ ^wft&^mfcmmmmfD-mx&z^y 

[0020] 77^=.wj wmfcgiW) ^]}^yh^iotmmm^m 

[0021] 122^ ^^ey-v5/h§isio(Dy— mb^^— ^<D—m&^i,tz.mxfoz> 0 

[0022] g|2^#^LT, hgBi&M^-^te, ^y-fe/V±^^$tt^-r>-T^K^-< 
— Xs<&— >1 3 (Une-and-space pattern) £=i >"^h'VK (contact pad) iZ. 

[0023] ^13J3\ 77y*y~^y(D^xm>&fe&m^ v ®M/* 

x, ®mm^ys*mm : &m'hirz>%}$k i^yy^vis? (chip shrink) ^m) & 

[0024] U^oT, ^VT^K*^— >-130®^E^|o]^*fUTW^|n](^ 

[0025] ±mw.muytte. mmm^tmm^m^^txnhtvbo mi5&, *mm<Di&m 
<d— $\\*7F-\^tdmx$>z> 0 

[0026] 015^#^UT. 3feMKOWE^^7-2^^^tt5o ^Ml^h^hntc^t 
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tt» 77^T>ri^^X3 (fly-eye lens) $rMa©*f ZZbX-1%— fc£tl, U^tU4^mm 

[0027] mft&4frio(DWMm%:yt\Z. ■7*Y^*?7\Z.WrrZ>o 7*W7J:i:tt, ±3* 

[0028] |gi5^i-ar3t$lil^43V^tt, m?fc?&:R£:193nm, kyXNA^O. 92tUT, 
Z>Z.bte, ^m^feZtlX^^o tcbx.^F2^^U— if(excimer laser) £r 

[0029] !7^^-bi-@Hll^^^~^^i-^-«^Xm(-oVN-C, Ell8-|2|2l£^ 

[0030] 018(C^i-«t5^^ ^Sl21^«tt/^SSl22^^$tU^l'7^Nl20±(Cl/ 
^h^l23^^i-^(El21 ^0^^130) „ 

[0031] «ktc % ^^^~^m^xm%^n^iM2i^(D^r^i3i) 0 %t 

— >-123A^^$tL6 0 
[0032] ZblC Ui?xW<?—^123A&^r*?bVX. ^y^^Mir^bi^*) , Hl20{£ 

o ^©su \s*?*w*9— ^i23A^*-rs(^_t, m2if 0^5/7-132)0 

[0033] #C{C, i^UfcS^X^^joV^fflV^^h^^O^^^--^— ^Of^ 
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[0034] — ^i&f&ma^ &^x?s**—^<Dt?^s^is&m<D$&&m 

(OPC : Optical Proximity Correction) &m V ^hM 0 ^<Dt^W& 

[0035] mftfttvxmuM^yj*myt)ft&m^z>m&s m^tm^t<Dmx^r 

o 

[0036] rtu^u ^mM^mm^&z^xf/^—^—ffcmxmK^^xi^ m% 
$nr%mjrfa (i2*^i) tK^^xK^^^rmmiEA^m^b^x^o 

[0037] S^^^3fe^^^bT^^Lfc^<D/^--V^#^ir^-e 

[0038] mi6fe, ^mm(DmmK^^^^—^'f—^^m(Dmm^irmxh 

| So 

[0039] EU6£#E&LT, V^±izj&&£j^;<#-^zmir%^—?mn/<?-^7* 

„ ^<7)ftfe<DR3fe^#(^P#:(NA), !BJ<D3t- (coherence) (a)) 
61)„ 

[0040] ^^^tf^N 0 ^-^^-^M^^I^^-^^K^^t>6^5fe^^ff^$^ 

[0041] wm^tc^^t±mvtcu^b(^xx^m.my<v^-^t^h.^mmw 

$ tt6 ( El 1 6 <^^^63) „ 

[0042] ±ie*e^0w^ ?*h^x?±izB)$£nz^x?s<?—^~?AmbthZ>mi 

6tp<DXlrv764) 0 -tUT, #{±J^ttf^^/^— ^T- *&mJ)£tlZ> (EJ16<P 
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[0043] mi7it, mi6i^-f-^^^— ^f—^^B^im^j^m^-tMx 

[0044] 017&#H&L-C, Z.<D9mMte&^Xti* A^tW^tM*— ?\Z-&ftZ> 
*<D?SryZ? '61B) 0 ^©Jfe*. _h^L^3fe^lR]T ? -^{*S»)t?#^50T% ft 

[0045] ^-e, ie*HH3te3te^3fe^i^tt, mmmMsw—wmttfate^ttfat 
x%z> 0 

[0046] #48, Jr^U^*^*— ^"f— *ffr^ifefc:l8t*5#*^3'^ , 61~ 65£2l3i 
i"5EDA (Electronic Design Automation) Zfvy^J^&YEf&lT&^bfe. =13 #J 

[0047] ±m^tc^^<^—>^—^m^B:^^xmhn^^^—>t^: 
<D$]%z\z^xmmirz> 0 

[0048] ih3a, m3B\^±^vfc^^y^^v(^mi^mm)(Dmmwi^ii^n^ 
V'-vfflMf<#—^'<D—ffl&?j<i,itmxfoz> 0 m3A, m3B\z&£tvs>&M/< 
^-y©w^-ot><D-efe^ m3Aiz^i-m&/<*— ^90° m^*^ 

[0049] ®3A, El3B^#MUTs j^iaiUi^gPlli^itSia^^— ^14, 15te, ±5&b 

i|ig^60nmm^> ^tV^^20nmm^fc5<^l£*fU BEH^*— ^14, 1 

[0050] @B^^— V14 (mi^^->-) ttlHfcfrlRl (ffH#ft) t-M£U EH/^— V15 ( 
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n2/<?->)teW?fam2j?fa)KmtEL,x^z> 0 mm^->i4, ls^two) 

[0051] ^MVT^RX^— >l3$3£XfmB^?— 15E\ ft— <DWMUJt 

3fe (TE (Transverse Electric) SO 3fefcfc?>. IBH^*— ^15^*fUT«PM3fe (T 
M (Transverse Magnetic) jft)3te&fc5<> 
[0052] ±3£Lfc±:*39, P«3te3fefcJ;9|i^$ixfc/^— V'iOt, SfiS3te3teKJ:«?*£££*i 

[0053] ®4A, E14B^, 03A, |U3B^^-#-iH^^^— >-14, lS&^J&i-Sfc&tD-x^ 

W6, 17Sr^UfeBI"e*>5o 
[0054] H4A, El4B£#mL-C, S^^5tt-J: , 9^$tV^)gB^^->-14^*J-^i-?>^ 
V16 (^l-v*^**— V) <£>i|>g (Wl) P<B*3t ^iO^^tbSBBjH^^ 
vi5le:^-rs^^^— ^17 (312^*^*— ^) <Di|is (W2) J;«jfc:*:#<L 

—^16, 18(D«^[P]<^^tel6nm^&5 0 H14A(C*dV v"C, ^W/**— 
^16, 18l0^ft<D^^ktfcV\, 
[0055] ±3£Ui±*59, Sffi3fe3te^«t9^*HSE«^^->'14tt. Ptfg3fc3feK£90j£ 

fife$nsfiB*^^— ^i4, l5(DgB^'l©(wo)$r^v^^c:^b<-r^^^^-c#s 0 

[0056] Glfts*^— ^14, lSOBIftfcrs^tt:, ^13<D@H 
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OF: Depth Of Focus) t£¥Kiti&&>£1®tf&Z > <DX*, ^16(^116^ 

[0057] r^j;^ mm/<*— is<DMte*fakmft&fat<DMmzj&tx^x?/<?—>' 
m^—^zi&f&vtetfb, mmm&n<7)Wijjfa (nixfa) trnxfa dg2# ft) t 

[0058] ±iB£|13il(0/MT*Tr&^iE£ffiLfc^^ 

o 

[0059] M5A, n5B{i, ±&vtc79^>~^v<Dmm\^&mz&tf%mM/*?—>&]& 

[0060] 05A, E|5B£#iiSb-C, SiB^^^^^^^^SB^^-V^^-r^^^ 
>-19 (^1^^^— » (Dm (Wl) £ x P^^5t^i«9^$tL§IH^^ 
— ^\Z.ttfo~$-Z>^?'<#— >-20 (^2^^^—^) <Di|>g (W2) «t «9^^#<bTV > 

1 91*9 ^TO-effi^^TV ^„ 

[0061] z.<D£?i^ m^tmo\^bx^^^->(D^mmiEm.^m^h^:^tx^ 
mm®&mz&tfz&M'<?—>iz&^xhMffi.m:<Dte\,\m^ 

[0062] HI6A, ®6B, IEI6C, El6Dte, Ji^bfc^^v-^^-yojgiaielS&gPt-^ttSm 
l/*J&)fctZ>tz}b(D^Ws<Z— l/*^tzMX&>Z>o E16A, E16B 

w\ mu^^m^^xu^^—>^mm^mKm^^^<^-^xh'o, m 
6c, gi6D^. mmmytft&m\<^xm&/<?->*mf&ttm^^^x?^? 

[0063] IH6A, ®6B£#j$LT, ^^ISMj ft ft) £$tfrft (f&2;*7 ft) 

01, 102^^i-^c:46(D^^/^— ^103, 104te, M> (main) g& 105, 106 
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108£, (corner) lR<DPiW\Z.'(>~r±V7 (inner serif)g|tt 

09, iio(mtm2wn)£. ^—m^m^tv^iseTioum, n2(mitm 
2&m) t&jrt-z. wt$\-/<#— vioi, 102^, muftfc&m^izMytJM 

&BX]&J$.&tlZ>(DX\ Kf|v<*— V101, ^^J^Sfc*^;*^^— V10 

3, io4<7?^(ii^— -e£>3„ 

[0064] H6C, El6D%#MbT. S^^t-iO^^ttSiH^^-V^^-rS^^ 
VI 14 ( jRl^**'**— V) (Dim (Wl) Sr % P^3fe3fe^«t9^$nSiE^^ 
— VHl*rj6i-5^^^— VI 13 ^) (D#g (W2) £<9*>*:#<L-C 

—VI 14 rt f-^H-effid^TV ^ 0 
[0065] B16C, l^6D^i-J;5^.^lR]^M^£-rS^^^— V113i:i^|p)fc:®?£ 
•fS^^^— V114^T*{*,^V§|S115A, 115B<©*Mig,*RfflU8R116A, 116 
B^fflL*. fey^§|S117A, 117B(^l4:^2Iffl|fP)©02K*3«tt5-fey7 

S&118A, 118B(^1^2^^^lg|5)O^^S2V^{C^5 0 r^C«t«9, jB6^[Rj^«* 

[0066] r<D£5t^ ^f^^^l^^T*^^^^--V<D^&«iE*^m^e>^ri:-C% 

-e3nmmSOTt-fe^^^CfCo 
[0067] I37A, l37Bte. ±mJt77yi/~^WmW&mz&ifZ&tts<*— V& 

[0068] HI7A, |U7B^#^bT > (ll^ ft) <D^i^*- V^&ffltfW'^* 

— Vte, V22fc^ V^yK23 (hammer head) fc&^U ^fcfrft (^1^" 

ft) tf>^-gHiV?*— VJgjEftffl©^^"?^— V|* % V24£^V^S'K25£ 

Sr^rrSo S{B3t3t^J:t)^$n«BB«^-?^-v|c^iS:i-5^^-V24( 
v) oipg (wi) Sr. PfaftytK£*)]&f&£tiZ>ffi&'<*~- VK:»JS?f 

S^^—V22(^2^^^— V)Oi|iS(W2) i%^#<b-CV^ 0 

— v©(BfcP|!fitt;: % ^NV^^K250(is^^v^^K23^)i|igJ;?)t>^:#<bfco 
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^yK23 (^te^*^*— V) OfflfiR (W4) .Mfc/JsSKbTV ^ c 
[0069] Z.cDXotz, MXfabW?fakX^x?'<*—l/<D^mffijEmzmftttZZb-C, 

[0070] ^^(D^{^S^^e^5t^fe^oV^-C^-f5i:, ^T<£>£5f-ft 

So 

[0071] *nn(Dj&mizm%¥mftmmv>m&jjm^ immmx\*. m^fa (mm 

?s<?—^i6t£b*) bm2/<?— >-m)$m<Dm2^X?/<?~^(tzbZ.t'£m4tp<D'?* 

*^/^— ^^ofc^<D^1^2/^— VC^^L^IIIS^OIB^^— >-14, 
15^)^^i-^X@^#^,^ltm2^^^->(^^^|g|4^^^ 
>16, 17t£bl<DMW;$:K\<^mt£t>ltX^Z> 0 %mm&Xte, -?rX?/<#— 

>-<D^mffijEmzmjj ft trnj? ft £-esv n ^n^-fr-cv ^^^v >*.5 e 
[0072] *fc, i©MB-eit, _his^i^2^^— >-^i^— ^g^-rs^^u mibm 

[0073] rci-C% E^7fe^^5fe^ft^^ft-e^^^, MJjfafcm$ElrZ>'?x?/<? 
[0074] Bltm2/^-^O-^Ji:LT,L^^W-r ; 5^^^--^101, 102(fgl£ 

l2/N7-y)^t^ 0 tsiff-^-^ioi, 102^^i-^^^^-V113 

, 114}2, 3— ^-§i5113A, 114A^i-S 0 =i— ^-gBH3A, 114AOrt{ll^fi-r^ 
•^iry^§P117A, 117B(mi^2ia§15)^(t^ =»— *r*®<DftMK-t})7mi 
8A, 118B(m£J&2M)^f£ttbft5o ^ft(^l*-ft)^M&i-^>^^^ 
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